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CLAIM AMENDMENTS 

Please amend the claims a$ follows: 

1 . (Currently Amended) An optical multi/demultiplexing circuit with a phase gen^ting 
function comprising: 

dB one or more optical multi/deTnultiplexing device including at least one input 
section and a plurality of output sections; and 

as at least one optical delay line device conn e ct e d to th e interposed between each of 
paid optical multi/demultiplexing device; smd characterized in that 

at least one of said optical multi/demultiplexinp devices or said optical delay line 
devices includes a phase generating device, wherein 

said phase generating device generates a wavelength-dependent phase f<t>) 
corresponding to a wavelength or frequency of light in a passband of said optical 
multi/demultiplexing circuit. 

2. (Cancelled) Hi e optical multi ' ^domultipl e xing circuit as claim e d in claim 1 , wher e in a »d 
pha^ e g e nciraiinE dovicc io inatoll e d in said optical multi/d e multiplexing d e vice or in said optical 
delay lin e d e vic e , 

3 . (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 1 , 
wherein the phase £0} generated by said phase generating device is given by a jfiinction of a 
wavelength (X) of light in a transmission wavelength band of said optical multi/demultiplexing 
circuit or by a function of an angular frequency (o) of light in a transmission optical firequency band 
of said optical multi/demultiple xin g circuity md wherein the functions are a polynomial consisting of 
a quadratic or higher order function. 
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4. (Currently Amended) The optical multi/dcmultiplexing circuit as claimed in claim 
[[2]] L wherein the phase £^ generated by said phase generating device is given by a function of a 
wavelength (k) of light in a transmission wavelength band of said optical mulii/demultiplexing 
circuit or by a function of an angular frequency (cd) of light in a transmission optical frequency band 
of said optical multi/demultiplexing circuit and wherein the functions are apolynomial consisting of 
a quadratic or higher order function. 

5. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 1 , 
wherein said phase generating device comprises one or more optical couplers and m at least one 
optical delay line conn e ct e d with oaoh oth e r interposed between said optical c ouplers^ wherein the 
wavelength-dependent phase (O) is generated bv appropriately settin g respective coupling ratios of 
the optical couplers and respective optical path length differences of the optical delay lines . 

6. (Currendy Amended) The optical multi/demultiplexing circuit as claimed in claim 
IL2]] i, wherein said phase generating device comprises an one or more optical couplere and i*» at 
least one optical delay line conncctGd with oaoh other interposed between said optical couplers, 
wherein the wavelen^gth-dependent phase (<J>) is generated bv appropriately setting respective 
coupling ratios of the optical couplers and respective optical t^th length differences of the optical 
delay lines. 

7. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim X 
wherein said phase generating device comprises m one or more optical couplers and aft at least one 
optical delay line &onnoetcd with e ach other interposed between said optical couplers, wherein the 
wavelength-dependent phase f<^^ is generated bv appropriatclv settinp respective coupling ratios of 
the optical couplers and respective optical path length differences of the optical delay lines . 
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8. (Currently Amended) The optical mulu/derwultiplexing circuit as claimed in claim 4, 
wherein said phase generating device comprises one or more optical couplers and to at least one 
optical delay line connootod with each oth e r interposed between said optical c ouplers, wherein the 
wavelenizth-dBpendent phase is penerated bv appropriately setting respective coupling ratios of 
gje optical couplers and respective optical path length_differcnces of the optical delay lines . 

9. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 5, 
wherein the wavelengfli-deoendent phase in said phase generating devices is determined bv cn 
omplitude coupling ratios [[6]] of said optical oouplor, couplers and an optical path length difference 
[[61]] of said optical delay linois in ooid phooc generating d e vioo, and on opticol path length diff e r e nc e 
5L provid e d to iSraid optical delay line device in said optioal multi/demultiplexing oirouit oro OQOh 
optimiz e d liBes. and said phase (<P^ is applied to an optical path length difference provided bv said 
optical delay line device in said optical multi/demultiplcxing circuit such that 

SQid phas e g e n e rating d e vic o g e n erat e s th e phas e ^ e qual to a oortoot phaoc Hf, and 
fnn^t^ny^ft nr. fin npt mni omip l or with on Qmplitud fr- eoupling mtio Q a transmission s p ectrum of the 
optical multi/demultiplexing circuit is corrected with the wavelength-dependent phase (<!>> . 

10. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 6, 
wherein the wavelength-dependent phase in said phase generating devices is det ermined bv aA 
amplitude coupling ratiog [[6]] of said optical coupl e r^ couplers and an optical path length difitcrcnce 
[[51]] of said optical delay lin e s in said phase gonomting d e vic e, and an optical path l e ngth difference 
5L provided to ooid optical d e lay lin e devico in paid optical multi/d e multiploxing oirouit ar e e ach 
^timiaed lines, and said phase fO^ is applied to an optical path length difference provided bv said 
optical delay line device in said optical multi/demultiplexing circuit such that 

said phas e gonotatirtg device g e n e rates ih e phaoo oqual to a correct phas e ^ , and 
fi anrtinni^ nn npticnl nntiplnr with an amplitud e coupling mtio @ a transmission spectrum of the 
optical multi/demultiplexing circuit is corrected with the wavelength-dependent phase (0\ 
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1 1 . (Currently Amended) The optical multi/dcmultiplexing circuit as claimed in claim 7, 
wherein the wavelength-dependent phase in said phase generating devices is detennined bv aft 
amplitud e coupling ratios [[6]] of said optical coupler, - couplers and an optical path length difference 
[[51]] of said optical delay lin e s in said phaoo gon e roting devic e, and an optical path length diflFeronce 
5L provided - to aaid optical d e lay lin e d e vice in aaid optical multi/demultiploxine oitouit or e each 
optimiiEod lines, and said phase (<S>\ is applied to an optical path length differ e nce provided bv said 
optical delav line device in said optica l multi/demultiplexing circuit such that 

said phage gonorating dovioo g e nerat e s th e phas e (|> equal to a oorroot phooe y , ond 
fimntinnn an npticiil <;Qupler with on nmptitudp coupling mtio Q a transmission spectrum of the 
optical multi/demultiplexing circuit is corrected with the wavelength-dependent phase 

12. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 8, 
wherein the waveleneth-dependent phase in said phase generating devices is detennined bv m 
amplitud e coupling ratios [[9]] of said optical coupl e r, couplers and an optical path length difference 
[[§1]] of said optical delay linea in said phag e g e n e mting dovioo , and on optical path l e ngth difForeno e 
8L provided to aaid - optical delay line device in said optioal - multi/dcmultipl e xing circuit are oach 
optimiz e d lines, and said phase (<t>) is applied to an optical path lenpth difference provided bv said 
optical delav line device in said optical multi/demultiplexing circuit such that 

said phag e g e n e rating dovioo generates th e phas e <{> e qual to a - corroet phas e and 
fnnfttinnfl - flfl nn opricnl coupl e r with an amplitudo ooupling ratio ® a transmission spectrum of the 
optical multi/demultiplexing circuit is corrected with the wavelength^ependent phase (<S>\ 

13. (Original) The optical multi/demultiplexing circuit as claimed in claim 9, wherein said 
phase generating device comprises (M + 1 ) optical couplers, and M optical delay lines interposed 
between adjacent two of said optical couplers, where M is an integer equal to or greater than two. 

14. (Original) The optical multi/demultiplexing circuit as claimed in claim 1 0, wherein ^id 
phase generating device comprises (M + 1) optical couplers, and M optical delay lines interposed 
between adjacent two of said optical couplers, where M is an integer equal to or greater than two. 
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1 5. (Original) The opiical multi/demultiplexing circuit as claimed in claim 1 1 , wherein said 
phase generating device comprises (M + 1) opiical couplers, and M optical delay lines interposed 
between adjacent two of said optical couplers, where M is an integer equal to or greater than two. 

1 6. (Original) The optical multi/dcmultiplexing circuit as claimed in claim 1 2, wherein said 
phase generating device comprises (M + 1) optical couplers, and M optical delay lines interposed 
between adjacent two of said optical couplers, where M is an integer equal to or greater than two. 

1 7. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 
[[2]] r, wherein said optical muIti/demultiplcxing circuit consists of an optical interferometer, and 
wherein 

said optical interferometer comprises (N + 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of said optical 
multi/demultiplexing devices, where N is an integer equal to or greater than one- 

18. (Original) The optical multi/demaltiplexing circuit as claimed in claim 4, wherein said 
optical multi/demultiplexing circuit consists of an optical interferometer, and wherein 

said optical interferometer comprises (N + 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of said optical 
multi/demultiplcxing devices, where N is an integer equal to or greater than one. 

19. (Original) The optical multi/demultiplexing circuit as claimed in claim 6» wherein said 
optical multi/demultiplexing circuit consists of an optical interferometer, and wherein 

said optical interferometer comprises (N + 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of said optical 
multi/demultiplexing devices, where N is an integer equal to or greater than one. 
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20. (Original) The optical miilti/demultiplexing circuit as claimed in claim 8, wherein said 
optical multi/demultiplexing circuit consists of an optical interferometer, and wherein 

said optical interferometer comprises (N 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of said optical 
multi/demultiplexing devices, where N is an integer equal to or greater than one. 

2 1 . (Original) The optical multi/demultiplexing circuit as claimed in claim 1 4, wherein said 
optical multi/demxiltiplexing circuit consists of an optical interferometer, and wherein 

said optical interferometer comprises (N -i- 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of said optical 
multi/demultiplexing devices, where N is an integer equal to or greater than one. 

22. (Original) The optical multi/demultiplexing circuit as claimed in claim 16, wherein said 
optical multi/demuliiplexing circuit consists of an optical interferometer, and wherein 

said optical interferometer comprises (N + 1) optical multi/demultiplexing devices, 
and N optical delay line devices interposed between adjacent two of $aid optical 
multi/demultiplexing devices, where N is an integer equal to or greater than one. 

23. (Original) The optical multi/demultiplexing circuit as claimed in claim 21, wherein said 
optical multi/demultiplexing circuit consists of a Mach-Zehnder interferometer including two of said 
optical multi/demultiplexing devices, said optical delay line device interposed between said two 
optical multi/demultiplexing devices, at least one input waveguide connected to one of said optical 
multi/demultiplexing devices, and at least one output waveguides connected to the other of said 
optical muUi/demultiplexing devices, and wherein 

said two optical multi/demultiplexing devices are disposed in left-right symmetry 
with respect to a middle line of said Mach-Zehnder interferometer; 

said two optical multi/demultiplexing devices are a phase generating optical coupler, 
which functions as a pha<;e generating device; and 

said phase generating optical coupler includes four optical couplers, and three optical 
delay lines each interposed between adjacent two of said optical couplers. 
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24. (Original) The optical multi/demultiplexing circuit as claimed in claim 22, wherein said 
optical multi/demultiplexing circuit consists of aMach-Zehnder interferometer including two of said 
optical multi/demultiplexing devices,, said optical delay line device interposed between said two 
optical multi/demultiplexing devices, at least one input waveguide connected to one of said optical 
multi/demultiplexing devices, and at least one ou^ut waveguides connected to the other of said 
optical multi/demultiplexing devices, and wherein 

said two optical multi/demultiplexing devices are disposed in left-right symmetxy 
with respect to a middle line of said Mach-Zehnder interferometer; 

said two optical multi/demultiplexing devices are a phase generating optical cou^jler, 
which functions as a phase generating device; and 

said phase generating optical coupler includes four optical couplers, and tiirce optical 
delay lines each interposed between adjacent two of said optical couplers. 

25. (Original) The optical multi/demultiplexing circuit as claimed in claim 21, wherein said 
optical multi/demultiplexing circuit consists of a Mach-Zehnder interferometer including two of said 
optical multi/demultiplexing devices, said optical delay line device interposed between said two 
optical multi/demultiplexing devices, at least one input waveguide connected to one of said optical 
muIti/demultiplcxing devices, and at least one output waveguides connected to the other of said 
optical multi/demultiplexing devices, and wherein 

one of said two optical multi/demultiplexing devices is a phase generating optical 
coupler, which functions as a phase generating device; and 

said phase generating optical coupler includes (M + 1) optical couplers, and M optical 
delay lines each interposed between adjacent two of said optical couplers, where M is an integer 
equal to or greater than two. 
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26. (Original) The optical multi/denmltiplcxing circuit as claimed in claim 22, wherein said 
optical raulli/demultiplexing circuit consists of a Mach-Zehnder interferometer including two of said 
optical multi/demultiplexing devices, said optical delay line device interposed between said two 
optical multi/demultiplexing devices:, at least one input waveguide connected to one of said optical 
multi/demultiplexing devices, and at least one output waveguides connected to the other of said 
optical multi/demultiplexing devices, and wherein 

one of said two optical multi/demultiplexing devices is a phase generating optical 
coupler, which functions as a phase generating device; and 

said phase generating optical coupler includes (M + 1 ) optical couplers, and M optical 
delay lines each Interposed between adjacent two of said optical couplers, where M is an integer 
equal to or greater than two. 

i 

27. (Original) The optical multi/demultiplexing circuit as claimed in claim 2 1 , whetein said 
optical multi/demultiplexing circuit consists of a lattice-form filter including first to third, three, 
optical multi/demultiplexing devices, two optical delay line devices each interposed between 
adjacent two of said three optical multi/demultiplexing devices, at least one input waveguide 
connected to said fu^t optical multi/demultiplexing device, and at least one output waveguide 
connected to said third optical multi/demultiplexing device, and wherein 

said lirst and third optical multi/demultiplexing devices are a phase generating optical 
coupler, which functions as a phase generating device; and 

said phase generating optical coupler includes (M+ 1) optical coupler^ and M optical 
delay lines each interposed between adjacent two of said optical couplers, where M is an integer 
equal to or greater than two. 
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28. (Original) The optical niulti/demultiplexing circuit a$ claimed in claim 22, wherein said 
Optical multi/demultiplexing circuit consists of a lattice-form filter including first to third, three, 
optical multi/demultiplexing devices, two optical delay line devices each interposed between 
adjacent two of said three optical mtilti/demultiplexing devices, at least one input waveguide 
connected to said first optical multi/demultiplexing device, and at least one output waveguide 
connected to said third optical multi/demultiplexing device, and wherein 

said first and thii4 optical multi/demultiplexing devices are aphase generating optical 
coupler, which functions as a phase generating device; and 

said phase generating optical coupler includes (M + 1 ) optical couplers, and M optical 
delay lines each interposed between adjacent two of said optical couplers, where M is an integer 
equal to or greater than two. 

29. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 
[[2]] i, wherein said optical multi/demultiplexing circuit consists of a transversal-form filter, 

30. (Original) The optical multi/demultiplexing circuit as claimed in claim 4, wherein said 
optical multi/demultiplexing circuit consists of a transversal-form filter, 

3 1 . (Original) The optical multi/dcmuUiplexing circuit as claimed in claim 6, wherein said 
optical multi/demultiplexing circuit consists of a transversal-form filter. 

32. (Origixial) The optical multi/demultiplexing circuit as claimed in claim 8, wherein said 
optical multi/demultiplexing circuit consists of a transversal-form filter. 

33 . (Original) The optical multi/demultiplexing circuit as claimed in claim 1 4, wherein said 
optical multi/demultiplexing circuit consists of a transversal-form filter. 

34. (Original) The optical multi/demultiplexing circuit as claimed in claim 1 6, wherein said 
optical multi/demultiplexing circuit consists of a transversal- form filler. 



13 Serial No. 10/727,171 



PA6E20i35'RCVDAT1(lj13i2iH)S9:()2:42PM[EasternDayli^^ 



10/13/2005 19:06 FAX 8013281707 



tfORKMAN NYDEGGER 



@021 



35. (Currently Amended) The optical multi/demultiplexing ciicuit as claimed in claim 1 , 
wherein a plurality of wave light output firom said optical muUi/demultiplexing device or a plurality 
of wave light input into said optical multi/demultiplexina device are launched into or emitted from at 
least one of a first slab waveguide mi or second slab waveguide included in an arrayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

36. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 
[[2]] i, wherein a plurality of wave light output from said optical multi/demultiplexing device ora 
plurality of wave light input into said optical multi/demultiplexing device arc launched into or 
emitted from at least one of a first slab waveguide and or second slab waveguide included in an 
arrayed waveguide grating, wherein 

said arrayed waveguide graiing includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

37. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 3, 
wherein a plurality of wave light output fix)m said optical multi/demultiplexing device or a plurality 
pf wave light input into said optical multi/dcmultiplexine device are launched into or emitted from at 
least one of a first slab wavegmde dnd or second slab waveguide included m an anayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their fust ends 
connected to said first slab waveguide and their second ends cormected to said second slab 
waveguide. 
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38. (Currently Amended) The optical multi/demultiplexing circuit a* claimed in claim 4, 
wherein a plurality of wave light output from said optical multi/demultiplexiug device or a plurality 
of wave light input into said optical multi/demultiplexing device are launched into or emitted from at 
least one of a IBrst slab waveguide end or second slab waveguide included in an anayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

39. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 12, 
wherein a plurality of wave light output from said optical multi/demultiplexing device or a plurality 
of wave light input into said optical multi/demultiplexine device are launched into or emitted from at 
least one of a first slab waveguide and or second slab waveguide included in an arrayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

40. (Currently Amended) The optical multi/demultiplexing circuit claimed in claim 20, 
wherein a plurality of waye light output from said optical multi/demultiplexing device or a plurality 
of wave li^ht input into said optical multi/demultiplexing device are launched into or emitted fiX)m at 
least one of a first slab waveguide aad or second slab waveguide included in an arrayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 
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4 1 . (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 22, 
wherein a plurality of wave light output from said optical muJti/demultiplexing device or a plurality 
of wave light input into said optical multi/demultiplexing device arc launched into or emitted from at 
least one of a first slab waveguide €«»d or second slab waveguide included in an arrayed waveguide 
gratings wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

42. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 32, 
wherein a plurality of wave light output from said optical multi/demultiplexing device or a plurality 
of wave light input into said optical multi/demultiplexing device are laimched into or emitted from at 
least one of a first slab waveguide or second slab waveguide included in an arrayed waveguide 
grating, wherein 

said arrayed waveguide grating includes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 

43 . (Currently Amended) The opdcal multi/demultiplexing circuit as claimed in claim 34, 
wherein a plurality of wave light output from said optical multi/demultiplexing device or a plurality 
of waveiight input into said optical multi/demultiolexing device are launched into or emitted Scorn at 
least one of a first slab waveguide or second slab waveguide included in an arrayed waveguide 
grating, wherein 

said arrayed waveguide grating irkcludes array waveguides having their first ends 
connected to said first slab waveguide and their second ends connected to said second slab 
waveguide. 
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44. (Original) The optical multi/demultiplexing circuit as claimed in claim 10, wherein said 
optical multi/demultiplexing circuit comprises two of said optical multi/demultiplexing devices, and 
said optical delay line device comprises two optical delay lines disposed between said optical 
multi/demultiplexing devices, and wherein 

one of said two optical multi/demultiplexing devices is connected to at least one of 
said input waveguides, and the other of said two optical multi/demultiplexing devices is connected to 
at least one of the first and the second slab waveguides of said arrayed waveguide grating. 

45. (Original) The optical multi/demultiplexing circuit as claimed in claim 12» wherein said 
optical multi/demultiplexing circuit comprises two of said optical multi/demultiplexing devices, and 
said optical delay line device comprises two optical delay lines disposed between said optical 
multi/demultiplexing devices, and wherein 

one of said two optical multi/demultiplexing devices is connected to at least one of 
said input waveguides, and die other of said two optical multi/demultiplexing devices is connected to 
at least one of the first and the second slab waveguides of said arrayed waveguide grating. 

46. (Original) The optical muhi/demultiplexing circuit as claimed in claim 16, wherein said 
optical multi/demultiplexing circuit comprises two of said optical multi/demultiplexing devices, and 
said optical delay line device comprises two optical delay lines disposed between said optical 
multi/demultiplexing devices, and wherein 

one of said two optical multi/demultiplexing devices is connected to at least one of 
said input waveguides^ and the other of said two optical multi/demultiplexing devices is connected to 
at least one of the first and the second slab waveguides of said arrayed waveguide grating. 

47. (Currently Amended) Theopticalmulti/demuhiplexingcircuitas claimed in claim 11, 
wherein said optical delay line device or said optical delay line compris e s includes a path length 
difference adjusting device, or imdergoes path length adjuistment. 
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48. (Currently Amended) The optical multi/demiiltiplexing circuit as claimed in claim 5, 
wherein said optical delay line device or said optical delay line compris e s includes a bircfringcnt 
adjxistment device, or midergoes birefringcnt adjustment 

49. (Currently Amended) The optical multi/demultiplexing circuit as claimed in claim 1 1 » 
wherein said optical delay linp device or said optical delay line compris e s includes a birefringent 
adjustment device, or undergoes birefringent adjustment. 

50. (Original) The optical multi/demultiplexing circuit as claimed in claim 1 , wherein said 
optical multi/demultiplexing circuit is composed of silica-based glass optical waveguides. 

5 1 . (Original) The optical multi/demultiplexing circuit as claimed in claim 1 1 , wherein said 
optical multi/demultiplexing circuit is composed of silica-based glass optical waveguides. 

52. (Original) The optical multi/demultiplexing circuit as claimed in claim 47, wherein said 
optical multi/demultiplexing circuit is composed of silica-based glass optical waveguides. 

53. (Original) An optical multi/demultiplexing circuit module comprising an optical 
multi/demultiplexing circuit as defined in claim 1 installed in a casing, and having optical fibers held 
by said casing carry out input and ou^ut of an optical signal to and from said optical 
multi/demultiplexing circuit. 

54. (Original) An optical multi/demultiplexing circuit module comprising an optical 
multi/demultiplexing circuit as defined in claim 51 installed m a casing, and having optical fibers 
held by said casing carry out input and output of an optical signal to and from said optical 
multi/demultiplexing circuit. 
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55. (Original) An optical multi/demultiplexing circuit module comprising an optical 
multi/demultiplexing circuit as defined in claim 52 installed in a casing, and having optical fibers 
held by $aid casing carry out input and output of an optical signal to and from said optical 
multi/demultiplexing circuit. 

56. (Original) An optical multi/demultiplexing circuit comprising a first optical 
multi/demultiplexing circuit as defined in claim 1, and at least one second optical 
multi/demultiplexing circuit as defined in claim 1, said second optical multi/demultiplexing circuit 
being connected to at least one of outputs of said first optical multi/demultiplexing circuit. 
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